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Abstract
Objective. Investigate whether high-quality chronic care delivery improved the experiences of patients.
Design. This study had a longitudinal design.
Setting and Participants.We surveyed professionals and patients in 17 disease management programs targeting patients with car-
diovascular diseases, chronic obstructive pulmonary disease, heart failure, stroke, comorbidity and eating disorders.
Main Outcome Measures. Patients completed questionnaires including the Patient Assessment of Chronic Illness Care (PACIC)
[T1 (2010), 2637/4576 (58%); T2 (2011), 2314/4330 (53%)]. Professionals’ Assessment of Chronic Illness Care (ACIC) scores
[T1, 150/274 (55%); T2, 225/325 (68%)] were used as a context variable for care delivery. We used two-tailed, paired t-tests to in-
vestigate improvements in chronic illness care quality and patients’ experiences with chronic care delivery. We employed multilevel
analyses to investigate the predictive role of chronic care delivery quality in improving patients’ experiences with care delivery.
Results. Overall, care quality and patients’ experiences with chronic illness care delivery significantly improved. PACIC scores
improved significantly from 2.89 at T1 to 2.96 at T2 and ACIC-S scores improved significantly from 6.83 at T1 to 7.18 at T2. After
adjusting for patients’ experiences with care delivery at T1, age, educational level, marital status, gender and mental and physical
quality of life, analyses showed that the quality of chronic care delivery at T1 (P< 0.001) and changes in care delivery quality (P<
0.001) predicted patients’ experiences with chronic care delivery at T2.
Conclusion. This research showed that care quality and changes therein predict more positive experiences of patients with various
chronic conditions over time.
Keywords: chronic care, disease management, quality, integrated care
Introduction
Due to an aging population and greater longevity, the preva-
lence of chronic conditions is rising [1]. This growth has
placed increasing demands on health-care systems and resulted
in deficiencies in the organization and delivery of chronic care
[2–4]. Care delivery is often poorly organized and health-care
organizations face constraints in the use of modern informa-
tion technology [5]. Although many advances have been made
in the treatment available to chronically ill patients, these
patients do not always receive optimal care [5–12]. Health-care
delivery often focuses on acute problems and rapid short-term
solutions, without the initiation of chronic professional treat-
ment or the active involvement of chronically ill patients [13].
Historically, health-care delivery did not focus on enhancing
patients’ self-management abilities because the full clinical
course of acute diseases often encompasses a period of days
or a few weeks [1]. Today, care delivery to chronically ill
patients remains acute driven in many health-care practices,
and system design has been identified as a fundamental barrier
to quality improvement [9–12].
The delivery of effective and high-quality chronic care
requires comprehensive system changes that entail more than
simply implementing interventions or adding new features to
the existing acute-focused system [10–12]. Wagner et al. [1]
developed the chronic care model to guide quality improve-
ment in chronic care delivery by providing examples of how
health-care practices can shift fundamentally from acute and
reactive care to care that is organized, structured, planned,
patient centered and proactive through a combination of ef-
fective multidisciplinary team care and planned interactions
with patients. Important elements of the model include
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strengthening the provider–patient relationship and improving
health outcomes through self-management support, effective
use of community resources, integrated decision support for
professionals, and the use of patient registries and other sup-
portive information technology [1, 14]. A recent literature
review reaffirmed the notion that successful improvement
strategies in chronic disease care are consistent with the
concept of the chronic care model [14].
Bonomi et al. [15] developed the Assessment of Chronic
Illness Care (ACIC) to assess professionals’ perceptions of the
quality of chronic care delivery. The ACIC is based on six areas
of systemic change suggested by the chronic care model and
was developed to help organizational teams identify areas re-
quiring improvement and to evaluate the level and nature of
improvements made in their system [15, 16]. In addition,
Glasgow et al. [17] developed the Patient Assessment of
Chronic Illness Care (PACIC) to assess patients’ experiences
with chronic care delivery. The PACIC has been used inter-
nationally among patients with a variety of chronic health con-
ditions, including diabetes, osteoarthritis, depression, asthma,
hypertension and chronic obstructive pulmonary disease
(COPD) [18–22]. Although available studies have reported on
the quality of chronic care, as assessed by the ACIC [15, 16,
23–35], or on experiences with care delivery, as assessed by the
PACIC [18–22], it remains unclear whether high-quality
chronic care delivery improves the experiences of chronically
ill patients receiving such care. Furthermore, many studies
have included only patients with a single chronic disease and
most have used a cross-sectional design.
Therefore, this research aimed to investigate whether high-
quality chronic care delivery improved the experiences of
patients with various chronic conditions over time by jointly
assessing professionals’ perceptions (ACIC scores) and
patients’ experiences (PACIC scores). We focused on disease
management programs based on the chronic care model,
which may serve as examples of systemic change that improves
the efficiency and effectiveness of chronic care delivery [8] by
combining patient-related, professionally directed and organ-
izational interventions [26, 27]. Because changes in the system
of chronic care delivery are experienced first by professionals,
followed by patients, we expected that higher quality chronic
care delivery, as perceived by professionals, would be associated
with improved experiences of their chronically ill patients.
Methods
A national program on disease management for chronic ill-
nesses carried out by the Netherlands Organization for Health
Research and Development and commissioned by the Dutch
Ministry of Health provided funding for practices planning a
redesign of primary care according to the chronic care model.
To qualify for funding, practices also had to have both experi-
ence in chronic care delivery and the ability to implement all
systems required for such delivery. Twenty-two out of a pos-
sible 38 practices met all criteria.
In 2010, most disease management programs had finished
implementing interventions (e.g. information and
communication technologies systems, training of professionals,
care protocols, redistribution of tasks) and had started to enroll
patients. All patients included in the disease management pro-
grams and professionals involved were surveyed during the be-
ginning of the program in 2010 and 1 year later in 2011.
This study was approved by the ethics committee of the
Erasmus University Medical Centre, Rotterdam (September
2009).
Participants
This study included professionals and patients in 17 disease
management programs (out of 22 disease management pro-
grams) based on the chronic care model that were implemented
in various Dutch regions. At the time of the survey these
disease management programs did not receive structural finan-
cial support for their disease management programs yet (e.g.
through bundled payments). Reasons for excluding five disease
management programs were as follows: (i) small sample size in
one project (<15 patients); (ii) different timing of distribution of
questionnaire in one project ( just finished T1 and T2 data are
not available yet) and (iii) three projects already delivered chain
care at T1, before implementing the disease management
program. These programs implemented disease management
interventions in 110 healthcare practices and 2 hospitals in 17
regions in the Netherlands and were characterized by a variety
of collaborations, such as those between general practitioners
(GPs) and hospitals and among primary care team members
(e.g. pharmacists, physiotherapists, dieticians, social workers).
The 17 projects targeted populations of patients with cardiovas-
cular diseases (n= 9), COPD (n= 4), heart failure (n= 1),
stroke (n= 1), comorbidity (aimed at patients with cardiovascu-
lar diseases and diabetes or patients with COPD and heart
failure) (n= 1) and eating disorders (n= 1) [28–30].
Measures
We used the ACIC Short version (ACIC-S) to investigate profes-
sionals’ assessment of chronic care delivery [16]. The ACIC-S
consists of 21 items covering the 6 areas of the chronic care
model: healthcare organization (n= 3), community linkages
(n= 3), self-management support (n= 3), delivery system
design (n= 3), decision support (n= 3) and clinical information
systems (n= 3). Additional items integrate the six components,
such as by linking patients’ self-management goals to informa-
tion systems (n= 3). Responses to ACIC Short version items
(e.g. ‘evidence-based guidelines are available and supported by
provider education’) fall within four descriptive levels of imple-
mentation ranging from ‘little or none’ to ‘fully implemented
intervention’. Within each of the four levels, respondents are
asked to choose the degree to which that description applied.
The result is a 0–11 scale, with categories defined as 0–2 (little
or no support for chronic illness care), 3–5 (basic or intermedi-
ate support), 6–8 (advanced support) and 9–11 (optimal or
comprehensive integrated care for chronic illness). Subscale
scores for the areas of the chronic care model are derived by cal-
culating the average score for all items in that subsection of
items. Mean subscale scores were calculated if at least two out
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of three items were available. Total scale scores were calculated
by average scores on the subsections (when at least four out of
seven subsections were available). Cronbach’s alpha of the
ACIC was 0.90 at T0 and 0.89 at T1, indicating reliability. Mean
scores of all professionals at each of the 17 disease management
programs were calculated and aggregated to the disease man-
agement program level as a context variable for all patients en-
rolled in the 17 disease management programs.
We used the PACIC to assess patients’ perspectives on the
quality of chronic care delivery. The PACIC consists of 20
items, with a five-point response scale ranging from 1 (almost
never) to 5 (almost always). The PACIC score is obtained by
dividing the sum of each participant’s responses by 20. Scores
thus ranged from 1 to 5, with higher scores indicating a better
perception of chronic care delivery. Cronbach’s alpha of the
overall PACIC scale was 0.93 at T1 and T2 (2011).
Patients’ physical and mental quality of life were assessed
with the Short Form 36 Health Survey (SF-36). Rules for item
scoring and scales are available in the SF-36 scoring manual
[31]. All scales were transformed to values between 0 and 100
to allow comparison among patient groups. Physical and
mental component scores were calculated. Selected items and
weights derived from the general Dutch population were then
used to score the physical and mental quality of life compo-
nents [32], with higher scores indicating more positive ratings.
Patients’ educational levels were assessed on six levels
ranging from 1 [no school or primary education (≤7 years)] to
6 [university degree (≥18 years)]. We dichotomized this item
into low (no school or primary education) or high (more than
primary education) educational level.
Survey administration
At T1 (2010), the ACIC-S survey instrument was distributed
to 274 professionals participating in the 17 disease manage-
ment programs and completed by 150 respondents (55% re-
sponse rate). One year later in 2011 (T2), the ACIC-S was
distributed to 325 professionals participating in the 17 disease
management programs and completed by 225 respondents
(68% response rate). A total of 102 respondents filled in the
ACIC-S questionnaire at both T1 and T2. At T1 and T2, ques-
tionnaires were distributed to potential respondents through a
contact person at each participating organization (through in-
ternal mailboxes or personal delivery at team meetings) or by
direct mailing. Two weeks later, the same procedure was used
to send a reminder to non-respondents.
At T1 (2010), questionnaires were distributed to all 4576
patients participating in the 17 disease management programs
and completed by 2637 respondents (58% response rate). One
year later in 2011 (T2), questionnaires were distributed to all
4330 patients still participating in the 17 disease management
programs and completed by 2314 respondents (53% response
rate). A total of 1293 respondents filled in the questionnaire at
both T1 and T2. At T1, most questionnaires were mailed to
patients’ homes and some were distributed by professionals
working in these practices during consultations. However, not
all patients were seen by professionals within a short period of
time, prompting us to change our strategy and mail
questionnaires to all patients’ homes at T2. A few weeks after
initial distribution, a reminder notice and another copy of the
questionnaire were sent to non-respondents. No incentive in
the form of money or gifts was offered to professionals or
patients for participation in the survey.
Statistical analyses
We used descriptive statistics to describe the study population.
ACIC-S scores served as a organizational level characteristic
for care delivery to patients. Two-tailed, paired t-tests were
used to investigate improvements in the quality of chronic
illness care and patients’ experiences with chronic care delivery
over time. Quality of care and patients’ experiences with care
delivery were compared among the 17 disease management
programs using analysis of variance. Preliminary testing
revealed that the disease management program level affected
patients’ experiences with chronic care delivery (−2 log likeli-
hood, 4812.204 Model 0 vs. 4765.117 Model 1; P= 0.01).
Therefore, to account for the hierarchical structure of the
study design, we fitted a hierarchical random-effects model of
1000 patients (level 1) nested in 17 disease management pro-
grams (level 2) using a random-intercept effect. We employed
this multilevel model to investigate the predictive role of
chronic care delivery quality in patients’ improved experiences
with care delivery. We first estimated an empty model (0) that
reflected variation in the intercept. To assess the extent to
which variance should be ascribed to the higher disease man-
agement program level rather than to the individual level,
disease management programs were then introduced as level-2
units (Model 1). In the final full model (2), we introduced the
explanatory variables (quality of chronic care delivery at T1
and changes in quality of chronic care delivery) while control-
ling for patients’ experiences with chronic care delivery at T1,
age, educational level, marital status and mental and physical
quality of life. The −2 log likelihood of Model 2 (2088.004)
was significantly better compared with Model 1 (4765.117;
P = 0.01). In addition, we tested the final full model on impu-
tated data [10 imputated data sets using the Monte Carlo
Marcov chain (MCMC) method]. Results were considered stat-
istically significant if two-sided P values were ≤0.05.
Results
Table 1 displays characteristics of the patient sample at T1. Of
the 2637 respondents, 49% were female, 41% had a low edu-
cational level and 29% were single. Mean age was 65.03 ±
12.10 (range, 18–92) years. The mean physical quality of life
was 42.10 ± 10.38 and mental quality of life was 48.60 ±
10.48. We tested for differences between respondents who
completed only one questionnaire and those who completed
both questionnaires. No differences were found in patients’
experiences with chronic care delivery, marital status, physical
quality of life and gender. On average, respondents who com-
pleted T0 only were younger (64.15 ± 11.07 vs. 65.43 ± 9.94
years; P < 0.01), reported lower mental quality of life (48.27 ±
10.33 vs. 49.78 ± 9.59; P< 0.001) and were lower educated
Disease management improves experiences of chronically ill patients • Patient experience
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compared with those who completed both questionnaires (44
vs. 40%; P< 0.05).
The majority of professionals at T1 (61%) was female and
the mean age was 46.4 ± 9.8 years (range: 23–64 years).
Respondents consisted primarily of GPs (39%), practice nurses
(30%), policy and management personnel (9%) and paramedical
staff (9%).
The mean quality of chronic care delivery (ACIC-S) score at
T1 for all disease management programs was 6.83, indicating
reasonably good support for chronic illness care. Paired t-test
results showed significant improvement in all quality of chronic
care delivery areas as assessed with the ACIC-S at T2. The
mean ACIC-S score at T2 was 7.18, still indicating reasonably
good support for chronic illness care. The same picture
emerged for patients’ experiences with chronic care delivery;
PACIC scores improved significantly from 2.89 at T1 to 2.96 at
T2 (Table 2). Practice design was the only PACIC subscale that
did not improve over time.
Patients’ perceptions of changes in the quality of chronic care
delivery, as assessed with the PACIC did not vary among disease
management programs (Fgroup = 1.6; P= 0.060; Table 3). At
disease management program level significant changes were
found in Regionale Organisatie Huisartsen Amsterdam (CVD),
Stichting Gezondheidscentra Eindhoven (CVD), Sint Lucas
Andreas (Stroke) and Ursula (Eating disorders) (P< 0.10).
The results of multilevel analyses are displayed in Table 4.
After adjusting for patients’ experiences with chronic care de-
livery at T1, age, educational level, marital status, gender and
quality of life (mental and physical components), these analysis
showed that the quality of chronic care delivery at T1 (P <
0.001) and changes in the quality of chronic care delivery (P <
0.001) predicted patients’ experiences with chronic care deliv-
ery at T2. The intraclass correlation (ICC = 0.05) revealed an
appreciable clustering of individuals within the disease man-
agement programs, showing that 5% of the total individual dif-
ferences in patients’ perceptions of quality of care occurred at
the disease management level and might be attributable to
contextual factors or to the different design of the programs.
Multilevel analyses on imputated data (10 imputated data sets
using the MCMC method) showed similar results: patients’
experiences with chronic care delivery at T1 (PACIC), quality
of chronic care delivery at T1 (ACIC-S) and changes in the
quality of chronic care delivery predicted patients’ experiences
with chronic care delivery at T2.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 1 Characteristics of patients participating in disease
management programs at T1
Patients (n = 2637)
Mean age (years) 65.03 ± 12.10 (18–92)
Gender (female) 49%
Marital status (single) 29%
Educational level (low) 41%
Physical quality of life (SF-36) 42.10 ± 10.38 (11–70)
Mental quality of life (SF-36) 48.60 ± 10.48 (3–73)
SF-36, Short Form 36 Health Survey. Data are expressed as mean ±
standard deviation (range) or percentage.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 2 Changes in quality of chronic care delivery and patients’ experiences with chronic care delivery over time (n= 1143)
Baseline (T1)
assessment
Follow-up (T2)
assessment
T2−T1 P*
M SD M SD M SD
Quality of chronic care delivery
Organization of the health-care delivery system 7.44 (1.06) 7.53 (0.79) 0.09 (0.98) <0.001
Community linkages 6.73 (0.85) 6.89 (0.67) 0.16 (0.66) <0.001
Self-management support 6.47 (1.37) 6.71 (1.06) 0.24 (0.92) <0.001
Decision support 7.13 (0.93) 7.20 (0.75) 0.08 (0.58) <0.001
Delivery system design 7.37 (0.67) 8.36 (0.48) 0.99 (0.55) <0.001
Clinical information systems 6.51 (1.23) 6.80 (0.75) 0.29 (0.94) <0.001
Integration of chronic care components 6.33 (1.24) 6.78 (0.82) 0.48 (1.04) <0.001
Overall ACIC score 6.83 (0.94) 7.18 (0.64) 0.35 (0.61) <0.001
Patients’ experiences with quality of care
Patient activation 3.01 (1.16) 3.11 (1.12) 0.10 (1.20) <0.01
Practice design 3.56 (0.95) 3.53 (0.93) −0.03 (0.96) 0.304
Goal setting/tailoring 2.75 (0.95) 2.83 (0.94) 0.08 (0.96) <0.01
Problem-solving 2.85 (1.12) 2.95 (1.09) 0.10 (1.10) <0.01
Follow-up/coordination 2.29 (0.95) 2.35 (0.97) 0.07 (1.00) <0.05
Overall PACIC score 2.89 (0.84) 2.96 (0.86) 0.07 (0.82) <0.01
M, mean; SD, standard deviation; ACIC-S, Assessment of Chronic Illness Care Short version; PACIC, Patient Assessment of Chronic Illness
Care.
*Paired t-test, T1 vs. T2.
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Discussion
This study aimed to investigate whether high-quality chronic
care delivery improved chronically ill patients’ experiences with
the delivery of such care. Overall, this research clearly showed
that both the quality of care and changes in chronic care
delivery predicted more positive experiences of chronically ill
patients. Some differences, however, stand out. The heart
failure, comorbidity and Monnickendam COPD disease man-
agement programs were not able to improve the quality of care
delivery, although their decrease is not significant. Previous
meta-analyses and reviews have also reported heterogeneity in
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 3 Changes in Patient Assessment of Chronic Illness Care Scores (T2–T1)
Disease management program n Mean SD
CVD: Onze Lieve Vrouwe Gasthuis 69 0.03 0.79
CVD: Stichting Eerstelijns Samenwerking Achterveld 46 0.13 0.94
CVD: Regionale Organisatie Huisartsen Amsterdam 48 0.19 0.74
CVD: Stichting Gezondheidscentra Eindhoven 52 0.20 0.73
CVD: Gezondheidscentrum Maarssenbroek 96 0.12 0.66
CVD: Rijnstate 125 0.00 0.95
CVD: Medical Centre Oud-West 14 0.25 0.89
CVD: University Medical Centre St. Radboud 71 0.13 0.95
CVD: Huizen 79 0.08 0.69
Heart failure: Hafank 19 −0.22 0.67
Stroke: Sint Lucas Andreas 28 0.58 1.06
COPD: Zorgnetwerk Midden-Brabant 87 0.00 0.69
COPD: Archiatros 166 0.02 0.79
COPD: Monnickendam 50 −0.02 0.77
COPD: Almere 55 0.09 0.81
Comorbidity: Pantein 100 −0.08 0.81
Eating disorders: Ursula 38 0.23 0.75
Total 1143 0.07 0.82
SD, standard deviation; CVD, cardiovascular disease; COPD, chronic obstructive pulmonary disease. Analysis of variance for change in Patient
Assessment of Chronic Illness Care scores: Fgroup = 1.6; P = 0.060. Comorbidity disease management program is aimed at patients with
cardiovascular diseases and diabetes or patient with COPD with heart failure.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 4 Predictors of patients’ experiences with chronic care delivery, as assessed by multilevel regression analyses (n= 1000)
Model 0 1 2
B SE B SE B SE
Constant 2.95 0.02 2.95 0.05 0.98 0.32
Patients’ experiences with chronic care delivery at T1 (PACIC) 0.51* 0.03
Age −0.01* 0.00
Low educational level 0.08 0.05
Marital status (single) −0.08 0.05
Gender (female) −0.08 0.05
Quality of life mental component (SF-36) 0.00 0.00
Quality of life physical component (SF-36) −0.00 0.00
Quality of chronic care delivery at T1 (ACIC-S) 0.15* 0.04
Changes in quality of chronic care delivery (ACIC-S) 0.23* 0.05
−2 log likelihood 4812.204 4765.117 2088.004
SE, standard error; T1, baseline (2010); PACIC, Patient Assessment of Chronic Illness Care; SF-36, Short Form 36 Health Survey;
ACIC-S, Assessment of Chronic Illness Care Short version. Model 0 is the null model including the dependent variable only, without the
multilevel structure. Model 1 is the empty model (random effects), which includes the dependent variable with the multilevel structure,
but without explanatory variables. In Model 2 the explanatory variables enter the equation.
*P≤ 0.001 (two-tailed).
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the effectiveness of disease management programs for patients
with COPD and heart failure that they ascribed to several
factors such as differences in study quality and the length of
follow-up [33–35]; however, the 17 disease management pro-
grams in our study had the same length of follow-up and were
assessed using the same study design. Mackenzie et al. [36]
additionally identified a negative relationship between the se-
verity of chronic diseases and quality of care, which may
explain the decline in the quality of care observed in three
disease management programs in this study, which included
patients with greater disease severity, namely patients with
heart failure, comorbidity and severe COPD. The health con-
dition of patients with heart failure is known to decline rapidly
[37], and this disease management program had the largest at-
trition rate due to death among the Dutch disease manage-
ment programs examined here (13 vs. less than 1% in the
other disease management programs that was reported back to
us). Providing high-quality care for such a highly burdened
patient population in the primary care setting may be difficult,
and more intensified care may be needed. The same argument
may apply to the comorbidity disease management program;
delivering high-quality care to patients with multiple chronic
conditions may be difficult due to their complex needs. Lastly,
one of the four COPD disease management programs exam-
ined in this study did not improve the quality of care; this
program included COPD patients with Global Initiative for
Obstructive Lung Disease (GOLD) stages 1–4 (classification
of pulmonary function: 1 = mild, 2 = moderate, 3 = severe, 4
= very severe), whereas the other three programs included
only COPD patients with GOLD stages 1 and 2. Thus, includ-
ing patients with more severe COPD may explain the decline
in the quality of care delivery in this disease management
program. Disease management programs may find it more dif-
ficult to enhance or even maintain the quality of care for
patients with more severe diseases as the diseases progress and
the patients’ health status deteriorates. These patients may
require a case-management type of care or an intensified
disease management program. Although stroke also has a
major impact on patients’ health, their health status in most
cases improves after the initial event, which may explain the
ability of this disease management program to improve the
quality of care.
The study has several limitations. First, because it did not
involve a control group, we were unable to determine whether
improvements in the quality of care delivery were caused by
the disease management programs or other factors. Secondly,
because this study included patients enrolled in disease man-
agement programs based on the chronic care model, our find-
ings apply to only similar disease management programs, and
not, for example, to commercialized disease management pro-
grams. Thirdly, small numbers of patients participated in some
disease management programs, and the results should thus be
interpreted with caution. Fourthly, from our research findings
we hypothesize that disease severity might be an explanation.
Future research is necessary to verify the possible effect of
disease severity. Fifthly, we investigated individual level and
disease management level only, other levels (such as organiza-
tional level) may also be relevant. Sixthly, we found differences
between respondents who completed T1 questionnaires only
vs. those who completed both questionnaires (T1 and T2)
regarding their age, mental quality of life and educational level.
Since we correct for background characteristics and quality of
life in the multilevel analyses this however did not affect our
main study finding that both the quality of care and changes in
chronic care delivery predicted more positive experiences of
chronically ill patients. Finally, although we found a statistically
significant difference in patients’ experiences with care delivery
over time, the difference found is relatively small and may not
be clinically relevant.
Conclusions
This research clearly showed that both the quality of care and
changes in chronic care delivery predicted more positive experi-
ences of chronically ill patients. These findings are especially im-
portant in a time of aging populations and increasing prevalence
of people with chronic conditions. Redesigning care systems
and implementing disease management programs based on the
chronic care model may contribute to improved quality of care
and patients’ experiences with chronic care delivery.
Funding
This work was supported by The Netherlands Organisation
for Health Research and Development (ZonMw), a national
organisation that promotes quality and innovation in the field
of health research and health care, initiating and fostering new
developments (ZonMw project number 300030201). Funding
to pay the Open Access publication charges for this article was
provided by the Netherlands Organization for Health
Research and Development (ZonMw), a national organization
that promotes quality and innovation in the field of health re-
search and health care, initiating and fostering new develop-
ments (ZonMw project number 300030201).
References
1. Wagner EH, Austin BT, Davis C et al. Improving chronic illness
care: translating evidence into action.Health Aff 2001;20:64–78.
2. MMWR. Resources and priorities for chronic disease prevention
and control 1994.Morb Mort Wkly Rep 1997;46:286–7.
3. Jacobs RP. Hypertension and managed care. Am J Manag Care
1998;4:S749–752.
4. Desai MM, Zhang P, Hennessy CH. Surveillance for morbidity
and mortality among older adults—United States, 1995–1996.
Morb Mort Wkly Rep 1999;48:7–25.
5. Institute of Medicine. Crossing the Quality Chasm: A New Health
System for the Twenty-First Century. Washington: National Academy
Press, 2001.
6. McCulloch DK, Price MJ, Hindmarsh M et al. Improvement in
diabetes care using an integrated population-based approach in a
primary care setting. Dis Manag 2000;3:75–82.
Cramm and Nieboer
694
 by guest on D
ecem
ber 16, 2013
http://intqhc.oxfordjournals.org/
D
ow
nloaded from
 
7. Nolte E, McKee M. Caring for People with Chronic Conditions: A
Health System Perspective. Maidenhead: Open University Press,
2008.
8. Norris SL, Glasgow RE, Engelgau MM et al. Chronic disease
management: a definition and systematic approach to component
interventions. Dis Manag Health Outcomes 2003;11:477–88.
9. Renders CM, Valk GD, Griffin SJ et al. Interventions to improve
the management of diabetes in primary care, outpatient, and com-
munity settings: a systematic review. Diabetes Care 2001;24:1821–33.
10. Von Korff M, Gruman J, Schaefer J et al. Collaborative manage-
ment of chronic illness. Ann Intern Med 1997;127:1097–102.
11. Wagner EH, Austin BT, Von Korff M. Improving outcomes in
chronic illness.Manag Care Q 1996;4:12–25.
12. Wagner EH, Austin BT, Von Korff M. Organizing care for
patients with chronic illness.Milbank Q 1996;74:511–44.
13. Lenfant C. Shattuck lecture—clinical research to clinical practice
—lost in translation?N Engl J Med 2003;349:868–74.
14. Coleman K, Austin BT, Brach C et al. Evidence on the chronic
care model in the new millennium.Health Aff 2009;28:75–85.
15. Bonomi AE, Wagner EH, Glasgow RE et al. Assessment of
chronic illness care (ACIC): a practical tool to measure quality im-
provement. BMC Health Serv Res 2002;37:791–820.
16. Cramm JM, Strating MMH, Tsiachristas A et al. Development
and validation of a short version of the assessment of chronic
illness care (ACIC) in Dutch Disease Management Programs.
Health Qual Life Outcomes 2011;9:49.
17. Glasgow RE, Wagner EH, Schaefer J et al. Development and val-
idation of the patient assessment of chronic illness care (PACIC).
Med Care 2005;43:436–44.
18. Glasgow RE, Whitesides H, Nelson CC et al. Use of the patient
assessment of chronic illness care (PACIC) with diabetic patients:
relationship to patient characteristics, receipt of care, and self-
management. Diabetes Care 2005;28:2655–61.
19. Gugiu C, Coryn CLS, Applegate B. Structure and measurement
properties of the patient assessment of chronic illness care instru-
ment. J Eval Clin Pract 2010;16:509–16.
20. Rosemann T, Laux G, Szecsenyi J et al. The chronic care model:
congruency and predictors among primary care patients with
osteoarthritis. Qual Saf Health Care 2008;17:442–6.
21. Wensing M, van Lieshout J, Jung HP et al. The patients assess-
ment chronic illness care (PACIC) questionnaire in the
Netherlands: a validation study in rural general practice. BMC
Health Serv Res 2008;8:182.
22. Schmittdiel J, Mosen DM, Glasgow RE et al. Patient assessment
of chronic illness care (PACIC) and improved patient-centered
outcomes for chronic conditions. J Gen Intern Med
2007;23:77–80.
23. Cramm JM, Nieboer AP. Relational coordination promotes quality
of chronic-care delivery in Dutch Disease-Management Programs.
Health Care Manag Rev 2012;37:301–9.
24. Noël PH, Lanham HJ, Palmer RF et al. The importance of rela-
tional coordination and reciprocal learning for chronic illness
care within primary care teams. Health Care Manag Rev
2013;38:20–8.
25. Steurer-Stey C, Frei A, Schmid-Mohler G et al. Assessment of
chronic illness care with the German version of the ACIC in dif-
ferent primary care settings in Switzerland. Health Qual Life
Outcomes 2010;8:122.
26. Bodenheimer T. Improving primary care for patients with
chronic illness: the chronic care model, Part 2. J Am Med Ass
2001;288:1909–14.
27. Lemmens KM, Nieboer AP, Schayck CP et al. A model to evalu-
ate quality and effectiveness of disease management. Qual Saf
Health Care 2008;17:447–53.
28. Lemmens KM, Rutten-Van Mölken MP, Cramm JM et al.
Evaluation of a large scale implementation of disease manage-
ment programmes in various Dutch regions: a study protocol.
BMC Health Serv Res 2011;11:6.
29. Cramm JM, Nieboer AP. Disease-management partnership func-
tioning, synergy, and effectiveness in delivering chronic-illness
care. Int J Qual Health Care 2012;24:279–85.
30. Cramm JM, Strating MMH, Nieboer AP. Development and valid-
ation of a short version of the partnership self-assessment tool
(PSAT) in Dutch Disease Management Partnerships. BMC Res
Notes 2011;4:224.
31. Ware JE, Sherbourne DC. The MOS 36-Item Short Form Health
Survey (SF-36): conceptual framework and item selection. Med
Care 1992;30:473–83.
32. Aaronson NK, Muller M, Cohen PD et al. Translation, validation,
and norming of the Dutch language version of the SF-36 Health
Survey in community and chronic disease populations. J Clin
Epidemiol 1998;51:1055–68.
33. Drewes HW, Steuten LM, Lemmens LC et al. The effectiveness
of chronic care management for heart failure: meta-regression
analyses to explain the heterogeneity in outcomes. Health Serv Res
2012;47:1926–59.
34. Elissen AM, Steuten LM, Lemmens LC et al. Meta-analysis of
the effectiveness of chronic care management for diabetes: inves-
tigating heterogeneity in outcomes. J Eval Clin Pract 2012.
doi:10.1111/j.1365-2753.2012.01817.x.
35. Lemmens KM, Lemmens LC, Boom JH et al. Chronic care
management for patients with COPD: a critical review of
available evidence. J Eval Clin Pract 2011. doi:10.1111/
j.1365-2753.2011.01805.x.
36. Mackenzie TA, Greenaway-Coates A, Djurfeldt MS et al. Use of
severity of illness to evaluate quality of care. Int J Qual Health Care
1996;8:125–30.
37. Burton AM, Sautter JM, Tulsky JA et al. Burden and well-being
among a diverse sample of cancer, congestive heart failure, and
chronic obstructive pulmonary disease caregivers. J Pain Symptom
Manage 2012 [Epub ahead of print].
Disease management improves experiences of chronically ill patients • Patient experience
695
 by guest on D
ecem
ber 16, 2013
http://intqhc.oxfordjournals.org/
D
ow
nloaded from
 
